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pendicularly on the first plane of the prism, the angle i being 
then evidently zero. 
Of course the angle of the prism can also be determined 
with this instrument; and it is not necessary to alter any thing 
in its arrangement or to move the prism. We have only to 
clamp the telescope in a position of aboat 90 ° to the collimator, 
and then to observe the reflected image alternately on both 
faces of the prism. 
In order to be able to use the instrument for other pur- 
poses, both telescope and collimator can be shifted parallel to 
their axes and be fixed by the screws 0 0 ~. If the instru- 
ment is to be used as a spectroscope, one may put conveniently 
before the objectives of telescope and collimator prisms with 
direct vision. 
XXI I I .  The Moist-Combustion -process: some Reactions orAl- 
kaline -permanganate of_Potash. By J. ALFRED WAYKLYN 
and W. J. COOPER*. 
F OLLOWING up our investigations (the results of which were communicated in the June l~umber of this Journal, 
and in the Chemical Section of the British Association at the 
Dublin Meeting last year), we have now to announce that we 
have overcome one of the difficulties which stood in the way 
of giving to our process absolute generality of application to 
all organic substances. 
It will be remembered that, starting with the organic sub- 
stance in aqueous olution, we showed that permanganate of 
potash and excess of alkali burnt down the organic substance 
to the state of carbonates, oxalates, and water; and we pro- 
posed to render the solution acid, and so, as was well known, 
would burn down the oxalates to carbonates. At the Dublin 
.Meeting we announced that although this answers very well 
m many cases, yet in certain classes of cases acetates ap- 
peared among the products of oxidation; and when once pro- 
duced, acetates resisted further oxidation. 
We have now managed to xidize the acetates, by the 
simple process of using considerable excess of permanganate 
and raising the temperature some 60 or 80 degrees above the 
boiling-point of water. Under these conditions acetate of pot- 
ash yields carbonate of potash, and apparently no oxalate what- 
ever. 
There is a difficulty, however, attendant on the use of these 
* Communicated by the Authors. 
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Moist- Combustion -Process. 139 
high temperatures ; and on this occasion we wish to explain 
this difficulty and how it has been overcome. 
The difficulty arises from the fact that, at temperatures very 
little above 100 ° C., a mixture of pure p rmanganate of potash 
and caustic potash evolves oxygen gas. This fact we have 
very carefully ascertained, both by noting the diminution in 
oxidlzing-power which the solution shows after being heated 
to 180 ° in the oil-bath, and by actually collecting and mea- 
suring the oxygen gas which was evolved during the heating 
in the oil-bath. The gas is evolved very freely at tempera- 
tures even below 140 ° C.; and the numerical results accord 
very fairly with this equation :-- 
2(KMn04) + 2(KH0)  = ~(K~ )in04) + ~ 0 + 0. 
Here, as will be observed, the permanganate of potash is re- 
presented as losing one fifth of its active oxygen~ and yielding 
manganate of potash. 
It has long been known that at very elevated temperatures, 
at temperatures bordering on low redness~ permanganate of 
potash parts with oxygen and forms manganate of potash-- 
that, in point of fact, at these elevated temperatures manga- 
nate, and not permanganate, is the stable tbrm of combina- 
tion ; but we believe this easy evolution of oxygen at tempe- 
ratures a little above the boiling-point of water is quite a 
novelty. For the moist-combustion process it would be a very 
uncomfortable novelty if we were unable to stop the evolution 
of the gas by a convenient device, since the alkaline perman- 
ganate would cease to keep a trustworthy record of the con- 
sumption of oxygen during the process. 
We have, however, to add that we can stop the evolution 
in a most convenient manner. We mix some hydrated bin- 
oxide of manganese with the permanganate and alkali; and 
then there is no evolution of oxygen. Why this addition 
should be effective is obvious ; and the chemist will have no 
difficulty in understanding that the necessity of having to 
make such a condition does not damage our process. 
We have to record~ as an interesting reaction, the behaviour 
of green oxide of chromium with strongly alkaline solution of 
permanganate of potash. Ig acts very readily, and yields 
chromate of potash and hydrated binoxide of manganese ; this 
takes place at temperatures ven below the boiling-point of 
water. We are following up this experiment~ and hope to 
make new and rare metallic acids. 
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